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PREFACE iiii
This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D. C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topograhic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and is evolutionary in nature. It would be
incorrect to assume that the present condition of the dam
will continue to represent the condition of the dam at some
point in the future. Only through frequent inspections can
unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or
corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established guidelines, the spillway design flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in deter-
mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general con-
dition, and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Penelec Retention Dam: NDI I.D. No. PA-00809

Owner: Conemaugh Station Owners Group
Pennsylvania Electric Company (operator)

State Located: Pennsylvania (PennDER I.D. No.

32-78)

County Located: Indiana

Stream: Unnamed Tributary to the Conemaugh
River

Inspection Date: 4 and 21 February 1980

Inspection Team: GAI Consultants, Inc.
570 Beatty Road
Monroeville, Pennsylvania 15146

Based on a visual inspection, operational history, and
available engineering data, the dam is considered to be in
good condition.

The size classification of the facility is small and its
hazard classification is considered to be high. In accord-
ance with the recommended guidelines, the Spillway Design
Flood (SDF) for the facility ranges between the 1/2 PMF
(Probable Maximum Flood) and the PMF. Due to the high
potential for damage to downstream structures and loss of
life, the SDF for the facility is considered to be the PMF.
Results of the hydrologic and hydraulic analysis indicate
the facility will pass and/or store a flood of PMF magnitude.
Consequently, the spillway is considered adequate..

It is recommended that the owner:

a. Regrade the embankment crest to restore local low
spots to design elevation.

b. Visually assess cracking noted in the spillway
structure in future inspections and make remedial repairs if
necessary.
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c. Clean excess debris from the concrete gutter al,ng
the toe of the dam.

d. Develop a formal warning system for the notifica-
tion of downstream inhabitants should hazardous embankment
conditions develop. Included in the plan should be provi-
sions for around-the-clock surveillance of the facility
during periods of unusually heavy precipitation.

e. Develop formal manuals of maintenance and opera-
tion to ensure continued proper care and maintenance of the
facility.

GAI Consultants, Inc. Approved by:

Bernard M. Miha cin, -. E. JAESW EaEolonel, Corps of Engineers

jistrict Engineer _

Acce.sicn For
NTI 2T-T:ffI
DLO TLt

01: t i' iC:.t ion

By~ y

SERNARD M~. hIAI;LON ii -~ ."r
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

PENELEC RETENTION DAN
NDI# PA-00809, PENNDER# 32-78

SECTION 1
GENERAL INFORMATION

1.0 Authority.

The Dam Inspection Act, Public Law 92-367, authorized
the Secretary of the Army, through the Corps of Engineers,
to initiate a program of inspection of dams throughout the
United States.

1.1 Purpose.

The purpose is to determine if the dam constitutes a
hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances. Penelec Retention Dam is
an earth embankment approximately 590 feet long, including
spillway, with a curved crest and a height of about 27 feet.
Its appurtenances consist of a 56-foot long concrete side
channel spillway, a concrete and gabion-lined spillway
channel, a grass-lined trapezoidal-shaped diversion canal, a
small gabion-lined diversion dike, and 2 gated 24-inch
diameter reinforced concrete outlet pipes. One of the
outlet conduits can be utilized to drain the reservoir.

b. Location. Penelec Retention Dam is located on an
unnamed tributary to the Conemaugh River in West Wheatfield
Township, Indiana County, Pennsylvania. The embankment is
situated approximately 1.3 miles north of New Florence,
Pennsylvania, just upstream of the Conemaugh Generating
Station. The dam, reservoir, and watershed are contained
within the New Florence, Pennsylvania, 7.5 minute U.S.G.S.
topographic quadrangle (see Figure 1, Appendix E). The
coordinates of the dam are N400 23.8' and W790 4.0'.

c. Size Classification. Small (27 feet high, 57
acre-feet storage capacity at top of dam).

d. Hazard Classification. High (see Section 3.1.e).
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e. Ownership. Conemaugh Station Owners Group
operated by:

Pennsylvania Electric Company
1001 Broad Street
Johnstown, Pennsylvania 15907
Attention: Mr. R. T. Gallus

Supervisor, Generating
Plant Civil Engineering

f. Purpose. The purpose of the retention embankment
is to collect and contain storm runoff which comes in contact
with leachate from the upstream solid waste disposal area so
that it may be treated prior to being discharged downstream.

g. Historical Data. Penelec Retention Dam was designed
by E. D'Appolonia Consulting Engineers, Inc., of Pittsburgh,
Pennsylvania. Construction of the facility began in September
1973, by R and L Construction of New Alexandria, Pennsylvania,
and was completed on October 25, 1974. The facility has
operated virtually problem-free since its completion and no
subsequent major modifications have been made.

1.3 Pertinent Data.

a. Drainage Area (square miles). 1.24

b. Discharge at Dam Site.

Discharge Capacity of Outlet Conduit - Discharge
rating curves are not available.

Discharge Capacity of Spillway at Maximum Pool
2430 cfs (see Appendix D, Sheet 9).

c. Elevation (feet above mean sea level). The follow-
ing elevations were obtained from available drawings and
through field measurements based on the elevation of the
spillway crest at 1150 feet. (Note: There is no defined
design normal pool associated with this facility. The
treatment plant operates on a continuous basis, causing a
constant pool level fluctuation).

Top of Dam 1156.0 (design).
1154.9 (field).

Maximum Design Pool 1153.1
Maximum Pool of Record Not known.
Spillway Crest 1150.0
Upstream Outlet Invert 1133.0
Downstream Outlet Invert 1128.2 (field).
Streabed at Dam Centerline 1130.0
Maximum Tailwater Not known
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d. Reservoir Length (feet).

Top of Dam 1600
Spillway Crest 1200

e. Storage (acre-feet).

Top of Dam 57
Spillway Crest 30
Design Pool 46
Design Surcharge 11

f. Reservoir Surface (acres).

Top of Dam 4.9
Spillway Crest 3.7
Maximum Design Pool 4.5

g. Dam.

Type Homogeneous earth.

Length 534 feet (excluding
spillway).

Height 27 feet (field
measured; crest to
downstream blowoff
outlet invert).

Top Width 15 feet (field).

12 feet (design).

Upstream Slope 2.5H:lV

Downstream Slope 2.5H:lV

Zoning Homogeneous earth
with downstream
drainage blanket and
toe drain.

Impervious Core None indicated.

Cutoff Cutoff trench report-
edly excavated to a
depth of 5 feet
along the embankment
centerline and back-
filled with impervious
material. The
trench is 15 feet

3
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Grout Curtain None indicated.

h. Diversion Canal and
Regulating Tunnels. Trapezoidal-shaped,

grass-lined diversion
canal located along
left side of reser-
voir.

i. Spillway.

Type Uncontrolled, rein-
forced concrete,
side channel spill-
way with ogee-shaped
crest.

Crest Elevation 1150 feet.

Crest Length 56 feet.

j. Outlet Conduit.

Type 24-inch diameter
reinforced concrete
pipe.

Length 165 feet.

Closure and Regulating
Facilities Flow through the

blowoff can be regu-
lated by a 24-inch
diameter sluice gate
at the inlet and a
24-inch diameter
gate valve near the
outlet at the down-
stream toe.

Access The outlet conduit
control mechanisms
are buth accessible
by foot at the crest
and downstream
embankment toe.
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Desimi Data Availability and Sources. Formal
design data is contained in a report dated August 1972, by
E. D'Appolonia Consulting Engineers, Inc., entitled "Engineer's
Report, Retention Pond Embankment, Conemaugh Station Ash and
Mine Refuse Disposal Area." This report is available from
both the owner and the PennDER. A brief report by PennDER,
dated December 22, 1972, summarizes the various design
aspects of the facility and is contained in PennDER files.

b. Design Features.

1. Embankment. The embankment is a homogeneous
earthfill structure. The top width is 15 feet while the
slopes of both the upstream and downstream faces are 2.5H:lV.
The crest is covered with a layer of crushed stone. Other
major design considerations include: 1) a cutoff trench
along the longitudinal axis; 2) a drainage blanket, toe
drain, and paved gutter along the downstream toe; and 3)
riprap protection for the upstream embankment face (see
Figures 3 and 4).

2. Appurtenant Structures.

a) Spillway. The spillway is an uncon-
trolled, reinforced concrete, rectangular side-channel type
overflow with an ogee-shaped crest located at the left
abutment. The weir discharges into a concrete, rectangular
spillway channel that provides positive protection for the
eastern downstream slope of the embankment. Beyond the
concrete channel, the spillway discharge channel is trape-
zoidal in cross section and lined with gabions. The trape-
zoidal section has a base width of 20 feet and side slopes
of 2H:IV (see Figures 3, 6, and 7).

b) Outlet Works. Two 24-inch diameter
reinforced concrete pipes, gated at the upstream end and
valved at the downstream embankment toe, comprise the outlet
works. The gates are heavy duty sluice gates with stainless
steel riser stems and corrosion resistant seating faces.
Both pipes direct flow into the treatment facilities, but,
the left pipe can be utilized as a blowoff (see Figures 3,
4, and 5).

c) Diversion Canal System. The facility is
provided with a diversion canal system consisting of a
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trapezoidal-shaped earth channel that traverses the eastern
slope of the ponding area and a small gabion-lined dike
approximately 1,000 feet upstream of the embankment. The
canal system is designed to discharge flows of up to 250 cfs
from the east basin. The base width of the ditch is 10 feet
with 2H:lV side slopes. The canal is designed to flow about
5 feet deep on a slope of .0001 feet per foot (see Figures 2,3, and 7). Flows in excess of the canal capacity overtop

the gabion-lined dike and enter the retention pond.

c. Specific Design Data and Criteria.

1. Hydrology and Hydraulics. Utilizing 6-hour
precipitation data from U. S. Weather Bureau and Soil Con-
servation Service (SCS) rainfall and runoff distributions,
the design storm was developed from the 100-year recurrence
storm. Peak discharges of 840 and 559 cfs resulted for the
main basin and east basin, respectively. These values are
slightly in excess of the Pennsylvania "C" Curve criterion.
In addition, a freeboard hydrograph was constructed from the
SCS Class "A" freeboard storm. The freeboard storm gives
peak discharges of 1090 and 775 cfs for the main basin and
east basin, respectively. The design and freeboard hydrogra-
phics and area-volume curves for the pond are shown on
Figure 8.

Flow attenuation due to storage is minimal; consequently,
the design assumed outflow to equal inflow. Considering the
diversion canal, the peak outflows over the spillway were
1149 and 1615 cfs for the design storm and freeboard storm,
respectively.

2. Embankment. The consultant performed a
detailed stability analysis of the embankment for the con-
ditions at the end of construction, steady-state seepage at
normal pool, and rapid drawdown from normal pool (see Figure 8).
Soil parameters utilized in the analysis are presented in
Figure 10.

3. Appurtenant Structures. Design aspects of
the appurtenances reportedly conform, in general, to the
criteria and procedures contained in "Construction or Repair
of Dams" by the Water and Power Resources Board of the
Pennsylvania Department of Forests and Waters, 1964. Speci-
fic design data is contained within the engineer's report
available from the owner and the PennDER.

2.2 Construction Records.

Design drawings, contract specifications, several
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construction photographs, and construction progress reports
are contained in PennDER files.

2.3 Operational Records.

No records of the day-to-day operation of the facilityare maintained.

2.4 Other Investigations.

No formal investigations have been performed on the
facility subsequent to its completion. The owner has recently
surveyed the facility and is currently preparing plan drawings.

2.5 Evaluation.

The data available are considered adequate to make a
reasonable Phase I assessment of the facility.

7



SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of the facility
suggests it to be adequately maintained and in good condi-
tion.

b. Embankment. Observations made during the visual
inspection indicate the embankment is in good condition. No
evidence of sloughing, seepage through the downstream embank-
ment face, animal burrows, or signs of serious maintenance
neglect were observed (see Photographs 3 and 4). Local
settlements slightly in excess of 1-foot were field measured
adjacent the right wingwall of the spillway and excess
debris has accumulated in the concrete gutter along the
downstream embankment toe to the right of the outlet.

c. Appurtenant Structures.

1. Spillway. The visual inspection revealed the
spillway is in good condition. Some minor cracking was
observed along the channel sidewalls, particularly at the
weepholes.

2. Outlet Works. Both 24-inch diameter conduits
that comprise the outlet works are reportedly functional;
however, neither was operated in the presence of the inspec-
tion team. All exposed valve mechanisms appear to be well
maintained and in good condition as does the outlet headwall
(see Photographs 1, 3, 5 and 6).

3. Diversion Canal System. The diversion canal
and upstream diversion dike are considered to be in excel-
lent condition. No conditions were observed that would be
expected to significantly hinder the proper functioning of
the system (see Photographs 8, 9, 10).

d. Reservoir Area. The topography of the general
area surrounding the reservoir gently rises in elevation to
the east and more steeply to the west. The adjacent slopes
are, for the most part, brush covered or lightly wooded. No
evidence of slope distress was observed.

e. Downstream Channel. The embankment is situated in
a north-south trending stream valley. The stream flows to
the south and is a tributary to the Conemaugh River. Approxi-
mately 1/2-mile below the embankment the stream passes

8



within several hundred feet of the facilities comprising the
Conemaugh Generating Station. The community of Centerville,
Pennsylvania is located about 1-mile downstream of the
embankment along a low area adjacent the Conemaugh River. A
breach of the embankment would likely result in significant
economic damage at the generating station and possibly the
loss of many lives in Centerville. Consequently, the hazard
classification of this facility is considered to be high.

3.2 Evaluation.

The overall condition of the facility is considered to
be good. Deficiencies noted by the inspection team included
minor cracking along the spillway channel sidewalls, parti-
cularly at the weepholes, local embankment settlement slightly
in excess of 1-foot adjacent the right wingwall of the
spillway, and excess debris in the paved gutter along the
downstream embankment toe to the right of the outlet.

9



SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

The facility is essentially self-regulating. Normal
leachate flow from the ash disposal site is designed to pass
unattenuated through the impoundment to the treatment plant.
Runoff from storms of 3-year return or less are entirely
retained by the impoundment. Additional runoff from storms
in excess of this is dia.harged through the spillway system.
The treatment plant, located immediately below the embank-
ment, operates on a continuous basis acting to drawdown any
ponded storm water. Consequently, normal pool is undefined at
this facility. The diversion canal routes low flow runoff
(up to 250 cfs) from the east basin around the impoundment.

4.2 Maintenance of Dam.

The dam is maintained on an informal as-needed basis.
No formal operations or maintenance manuals are available.

4.3 Maintenance of Operating Facilities.

See Section 4.2 above.

4.4 Warning System.

No formal warning system is in effect.

4.5 Evaluation.

The facility is designed to be essentially self-regulating
and to require minimal maintenance. Formal operations and
maintenance manuals need to be developed and a formal warning
system put in effect.

10



SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

The hydraulic structures, as provided in the design,
include a single concrete side channel spillway, a diversion
canal system, and outlet works. The design aspects report-
edly conform, in general, to the procedures and criteria
contained in the reference, "Construction or Repair of
Dams," by the Water and Power Resources Board of the Pennsyl-
vania Department of Forests and Waters, 1964. Specific
design data are contained in the engineer's report available
from the owner and the PennDER.

5.2 Experience Data.

Daily records of reservoir levels and/or spillway
discharge are not available.

5.3 Visual Observations.

On the date of the inspection, no conditions were
observed that would indicate the spillway could not perform
satisfactorily during a flood event, within the limits of
its design capacity.

5.4 Method of Analysis.

The facility has been analyzed in accordance with the
procedures and guidelines established by the U. S. Army,
Corps of Engineers, Baltimore District, for Phase I hydro-
logic and hydraulic evaluations. The analysis has been
performed utilizing a modified version of the HEC-1 program
developed by the U. S. Army, Corps of Engineers, Hydrologic
Engineering Center, Davis, California. Analytical capabil-
ities of the program are briefly outlined in the preface
contained in Appendix D.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). In accordance with
procedures and guidelines contained in the National Guide-
lines for Safety Inspection of Dams for Phase I Investiga-
tions, the Spillway Design Flood (SDF) for Penelec Retention

Dam ranges between the 1/2 PMF (Probable Maximum Flood) and
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the PMF. This classification is based on the relative size
of the dam (small) and the potential hazard of dam failure
to downstream developments (high). Due to the high poten-
tial for damage to downstream structures and possibly loss
of life, the SDF for this facility is considered to be the
PMF.

b. Results of Analysis. Penelec Retention Dam was
evaluated under near normal design operating conditions.
That is, the reservoir was initially drawn down to the zero
storage elevation of approximately 1133.0 feet. The outlet
conduits were assumed to be non-functional for the purpose
of analysis, since the flow capacities of these conduits are
not such that they would significantly increase the total
discharge capabilities of the facility. The spillway con-
sists of a concrete side-channel ogee-type weir, which dis-
charges freely into a rectangular concrete channel. The
diversion canal, which by-passes the spillway, was assumed
to be capable of conveying up to 250 cfs of runoff from the
east basin, as designed. All pertinent engineering calcula-
tions relative to the evaluation of this facility are provided
in Appendix D.

Overtopping analysis (using the Modified HEC-l Computer
Program) indicated that the discharge/storage capacity of
Penelec Retention Dam can accommodate storms in excess of
the PMF. The maximum spillway capacity of 2430 cfs (Appen-
dix d, Sheet D) was found to be in excess of the peak PMF
inflow of approximately 2425 cfs (Appendix D, Summary Input/
Output Sheets, Sheet G). The peak PMF inflow was essentially
not attenuated by the discharge/storage capabilities of the
dam, as the resulting PMF peak outflow was about 2422 cfs
(Appendix D, Summary Input/Output Sheets, Sheet F).

5.6 Spillway Adequacy.

Penelec Retention Dam was found to be capable of accommo-
dating its SDF (the PMF), and therefore, its spillway is
considered to be adequate.

12



SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Based on visual observations, the
embankment is in good condition. Local low spots along the
crest should be graded and restored to design elevation.

b. Appurtenant Structures.

1. Spillway. Visual observations indicate the
spillway is in good condition. Cracks noted in the spillway
sidewalls do not appear significant, presently, but should
be specifically addressed in future inspections.

2. Outlet Works. The outlet works are report-
edly functional and appear to be well maintained and in good
condition.

3. Diversion Canal System. The diversion canal
system was observed in excellent condition. No adverse con-
ditions were noted by the inspection team.

6.2 Design and Construction Techniques.

Correspondence, specifications, contract drawings, and
construction progress reports indicate that the facility was
designed and constructed in accordance with generally accepted
modern practices.

6.3 Past Performance.

According to available correspondence and discussions
with the owner's representative, the facility has performed
satisfactorily since its completion.

6.4 Seismic Stability.

The dam is located in Seismic Zone No. 1 and may be
subject to minor earthquake induced dynamic forces. As the
facility appears well constructed and sufficiently stable,
it is believed that it can withstand the expected dynamic
forces; however, no calculations and/or investigations were
performed to confirm this belief.

13



SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The visual inspection suggests the facil-
ity is adequately designed and in good condition.

The size classification of the facility is small and
its hazard classification is considered to be high. In
accordance with the recommended guidelines, the Spillway
Design Flood (SDF) for the facility ranges between the 1/2
PMF (Probable Maximum Flood) and the PMF. Due to the high
potential for damage to downstream structures and loss of
life, the SDF for the facility is considered to be the PMF.
Results of the hydrologic and hydraulic analysis indicate
the facility will pass and/or store a flood of PMF magnitude.
Consequently, the spillway is considered adequate.

Deficiencies noted by the inspection team included
local settlement slightly in excess of 1-foot along the em-
bankment crest adjacent to the right spillway wingwall,
minor cracking of the spillway channel walls, and excess
debris in the paved gutter along the toe of the embankment
to the right of the outlet.

b. Adequacy of Information. The available data are
considered sufficient to make a reasonable Phase I assess-
ment of the facility.

c. Urgency. The recommendations listed below should
be implemented immediately.

d. Necessity for Additional Investigations. No
additional investigations are currently deemed necessary.

7.2 Recommendations/Remedial Measures.

It is recommended that the owner:

a. Regrade the embankment crest and restore local low
spots to design elevation.

b. Visually assess cracking noted in the spillway
structure in future inspections and make remedial repairs if
necessary.

c. Clean excess debris from the concrete gutter along
the toe of the dam.

14



b

d. Develop a formal warning system for the notifica-
tion of downstream inhabitants should hazardous embankment
conditions develop. Included in the plan should be provi-
sions for around-the-clock surveillance of the facility
during periods of unusually heavy precipitation.

e. Develop formal manuals of maintenance and opera-
tion to ensure continued proper care and maintenance of the
facility.

15

I



APPENDIX A

VISUAL INSPECTION CHECKLIST AND FIELD SKETCHES
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GAI CONSULTANTS, INC.

CHECK LIST NDIID # PA-00809

HYDROLOGIC AND HYDRAULIC PENNDER ID# 32-78
ENGINEERING DATA

SIZE OF DRAINAGE AREA: 1.24 square miles.

ELEVATION TOP NORMAL POOL: 1150.0 STORAGE CAPACITY: 30 acre-feet.

ELEVATION TOP FLOOD CONTROL POOL: - STORAGE CAPACITY:

ELEVATION MAXIMUM DESIGN POOL: STORAGE CAPACITY:

ELEVATION TOP DAM: 1154.9 STORAGE CAPACITY: 57 acre-feet.

SPILLWAY DATA

CREST ELEVATION: 1150.0 feet.

TYPE: Ogee-crested side channel.

CREST LENGTH: 56 feet.

CHANNEL LENGTH: 151 feet.

SPILLOVER LOCATION: Left abutment.

NUMBER AND TYPE OF GATES: None.

OUTLET WORKS

TYPE: Two 24-inch diameter reinforced concrete pipes.

LOCATION: Near center of embankment.

ENTRANCE INVERTS:. 1133.0 feet.

EXIT INVERTS: 1128.2 feet (blowoff).

EMERGENCY DRAWDOWN FACILITIES: Blowoff gated at inlet and valved
at outlet.

HYDROMETEOROLOGICAL GAGES

TYPE: None.

LOCATION:

RECORDS:

MAXIMUM NON-DAMAGING DISCHARGE: Not known, PG. F
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APPENDIX D

HYDROLOGY AND HYDRAULICS ANALYSES
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PREFACE

The modified HEC-1 program is capable of performing two
basic types of hydrologic analyses: 1) the evaluation of
the overtopping potential of the dam; and 2) the estimation
of the downstream hydrologic-hydraulic consequences result-
ing from assumed structural failures of the dam. Briefly,
the computational procedures typically used in the dam over-
topping analysis are as follows:

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir to determine if the event(s) analyzed would over-
top the dam.

c. Routing of the outflow hydrograph(s) from the
reservoir to desired downstream locations. The results
provide the peak discharge(s), time(s) of the peak dis-
charge(s), and the maximum stage(s) of each routed hydro-
graph at the downstream end of each reach.

The evaluation of the hydrologic-hydraulic consequences
resulting from an assumed structural failure (breach) of the
dam is typically performed as shown below.

a. Development of an inflow hydrograph(s) to the
reservoir.

b. Routing of the inflow hydrograph(s) through the
reservoir.

c. Development of a failure hydrograph(s) based on
specified breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired
downstream locations. The results provide estimates of the
peak discharge(s), time(s) to peak and maximum water surface
elevations of failure hydrographs for each location.

D-1



HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE ~i

NAME OF DAM: PENELEC RETENTION DAM

PROBABLE MAXIMUM PRECIPITATION (PMP) = 24 INCHES/24 HOURS (1)

STATION 1 2 3

PENELEC
STATION DESCRIPTION RETENTION DAM

DRAINAGE AREA (SQUARE MILES) 0.91 0.33( 5)

CUMULATIVE DRAINAGE AREA
(SQUARE MILES) 1.24

ADJUSTMENT OF PMF FOR
DRAINAGE AREA LOCATION (%) ( )

6 HOURS 102
1.2 HOURS 120
24 HOURS 130
48 HOURS 140
72 HOURS

SNYDER HYDROGRAPH PARAMETERS
ZONE (2) 24
cp (3) 0.45
ct (3) 1.6
L (MILES) (4) 1.85 10.82(5
Lca (MILES) (4) 1.00 0.38
tp - Ct (L.Lca)0-3 (HOURS) 1.92 1.13

SPILLWAY DATA

CREST LENGTH (FEET) 56
FREEBOARD (FEET) 4.9

(YDROKETEOROLOGICAL REPORT 33, U.S. AAMY CORPS OF ENGINEERS, 1956.
(2 )WMYROLOGIC ZONE DEFINED BY CORPS OF ENGINEERS, BALTIMORE DISTRICT, FOR !

DETERMINATION OF SNYDER COEFFICIENTS (Cp AND Ct ) .

(3) SNYDER COEFFICIENTS

(4L - LENGTH OF LONGEST WATERCOURSE FROM DAM TO BASIN DIVIDE.

Lca - LENGTH OF LONGEST WATERCOURSE FROM DAM TO POINT OPPOSITE BASIN CENTROID.

(5) MAIN BASIN/EAST BASIN

. D-2



JECT r)AM S'CACVTY I ~

BY DATE .7-2s-e PAOJ. NO. 101 CONSULTANTS, INC.
Engineers *Geologists * Planners

CHICO. BY X415 DATE -ZB5 0  SHEET NO. LI... OF -1-.... Environmental Specialists

DA% ISTNTSkCs

A1A,,u-, ~a'7-rei CA/Jcir 35 ACt&F-Pr7 r4F- AI)

- "Alvw %bLfrecc 4tactygc--

-APA 0.EVP/A 33 Jt. V/. ?,W4 .% //S

- ~ o~ t~v ~ t (p~',Mj)A '

- Q'JRr~ ow lvr OwL'r v2rIoAJm(;&e'*

- 57I.-VrrI&J 00 r0P', uv PAO" rv #'IAM -//".a ~~46~



A PACT aPr

By~ xtrs.....L.... DATE r-t PROJ. NO. 14 - .p CONSULTANTS, INC.
CHKOBY f-1 DAE 2 jA-Q 0 OF -1Engineers *Geologists e Planners

CI4K. UY DAT 2 -S A0 SHEET NO. L..... Environmental Specialists

It4,,.,- -1 LlAt ua3 WrAIM-P ~.401!0A14i'~J e-.A-'7-10A I2'JD

j~f"lmdM7,,/W41 ff C~ 4M

DAM CLAk5SlFlcN- r

A6"1s J^0- (,A- 7Aae -3

H'Y139,0GRA?H- NAMETEFRS

MAJN~ D3AZ.IN EAisT U^411,4

a446
- ~fAv~e~J775S4OV



JECT

By D& . ATE .2-,7 -90 PROJ. O. M-0-3-9i Jp OSLATS, INC.
CHKO. BY- ML DATE Z*.* Z B- VSEET NO 1 0 - Engineers e Geologists e Planners

. ~ - ---- Environmental Specialists

RES'RV 01 R -5C0AGE CAPXCIrT-i

1123.010 0M

jI~f.0

s/A We -AW.W~ iAf J743 M~L-14VVA'rI0AJ CU?V.,-'; Jee~Vrh

- ~,4JE~J 4V7/A.S A$O AAMq 1160. 0 , r /,V 4ST14h 1'Nsr 7ANC

%WrV~M RICrIONW100 AV4Fq~r01Z AoOZ40 fWZF I3EWllf" JWZUC ZAA - J~

d Vj-.j /A~e ,o&- VOLA4fE^ .V6 &--IA 0445 S/ ~ rA"--F

A, -y.1A77cW AftF -W VLIAIJ IA 1,~ -
=, JOMA17)i ~A -r eCdVA/OAJ IAd 4f-,

A, kewav 4.ef-4 .Pr I'.M A4J ACJe--5.



By 7)PI DATE ~--0-9 PROJ.NO. -79 -a': -10 COSLATS, INC.
CHKO BY ~f- DAT ao- SHET NO OFEngineers e Geologists o Planners
CHKOBY Li DTE Z&~C SHET N. ~Environmental Specialists

A~AfD 1--ed /40- 0 AM-d. 0W IriS

______r_ (c 'c~ (Ac- Fr))

X4. 0 Ir 7 53 w;

f. 3 7. 5
7

PMP CpALc.UA1IO~aM

- tqj-PN MW.,,, PO 4J 4dtj. JA J, =.7 __icrt i4.

AkU9 AMAJ .4.' 0." ;PO /V~,V

- e-V -4t.4 - 'qr owj 7. 3, 'C".



'ECT hAIA SAF- T'MS~ffC-TI-

BY~ ...... =L.. DATE .7-.7-9 PROJ. NO I - 20' CONULTNT, INC.
CliK. B ~ ~lE 2 .LA 9~ SEETNO..... ~Engineers *Geologists * Planners

_________DTE 2-7A-0__HETO._-__O Environmental Specialists

V ~~,AJACC /k'CA I,- IAmiA nAJ Z! F /ja$4 &-i WAC-: ?,MA A40.X4 o,

Aq /0 - ur &&i*m ,,vmw~ ,*ee /i /Te"V Arir 1,5 00 "A OWi4) A(m" 2~ qwA/:

1-30

.Z/X4/,AoO') OA' A WW-- 4-t C&j7rZ'/.qj6 0416f A V~t. SaYIMJ e'OC ;WA~-d

rlC. d-1E Ile)3.

J-/ZL CR&.4,-. jre4WA

life.*c&~

I- ~1To
4o

'11-0 - - -



EC,. ThAM SiF5,v Y w

By L...... DATE _ _____ PROJ. NO. Q CONSULTANT, INC.
Engineers e Geologists e Planners

CHKO. BY t'6 DATE z.zDm- SHEET NO. OF..~..... Environmnttal Specialists

77A,- jp'e4.L..y cawij.r a- a- -,-oo7 g - -~A 7- 'OE,- cmvet

Jjuze..4y, &NICC/' 'C' SC,-' 4WOU 'fl-1 W'Cr,A6WV4X CAWV.5

;;%/J- CV'/AD~SL diAefV7j40J4q CAIWc~4IVO- A--XM10 fTar QJ Mryt4WJ 'rU

7-*o-fA- -'PVl'S4z7,yJ C09A#9j &'1iC COMUCYES 01 rO 2'JO Cr ~

A~ Ab r~~ 7xr5 41,0"J7AoI ow -y-A j 'N AF tole

ZNVI.SIW CAiJAL i' A&9ML 31'sIwt~ab~

1e ' O C3 01,f Go ~ /rt4CM4CV XAfW 444 C~A4r6-j ac rAd e£9

..C4oj OUf7edI( A~X 1
0111AV j/1, OepW -" A CCOUALJr 0INC r'e V1,CA4e4C



ECT Th. .

ay DATE PRJ NO.s--%4 - -N go COMLTNS INC.
CHKD9Y br-6 DAT SHET N. - OFEngineers e Geologisis *Planners
CHKD DYbL6 DAT . jBO.. SEETNO.~ O LX... Environmental Specialists

JVisss,4 C,4r1*A

L,? rA0 C/- H 3

#4,' ~ c-X ,7b~ Alf AREAi~~ ~~rj, A

1~- ~ #s':~ ~ C 3,-,LVAr,G C~k7 MI IM' .z/45

,v~rA(~i -#e ow)" xv~ r~rv,- zwAVMJr v", c, 'c/ Ar frvocov

VJf f 4* W1Av n J Vo "OS~ r*'-- oWA A sCS *A A D 'r L C*A~ eM -.- F

-ro, "-4w r--4 C2-) A o~,r~- '/A~.,2,.

;M PVaV4W'YOP N4'O V~/:4 01" 1M/1

-7v.-X recae ZVV/W c C 14.a

Co~w~r/'AA~ Af rh'E r&VC~eA 0604Fa)$ 45-oaUe ' 4A0-4CrIC"W aY-F 'mL"'s.-

1WC~aUr A 01?lr j

7At7~ 4,~47 C"r -gX CCJQ( r ro 0V&&-T , 4CA

CUR1C&A- '~AVVYAf-- ' ~e X--V&,'rW -&1CW

C~A.,f~ ~,.qA$(;.4rc-~&wow~ romw j -,~rAfq~

^V4AWCA4 C- elfJ Ae.vv (,e'r --E 61A.-MOXW I 046/, CA d AA1o. ,/f 76)

A- C 0? VWrr AdWrC Yr%-rARK



IECT DAMI SAE'rX 7&-rer,~j

P~wvn)w, 2
Lf.Ji~i f*.

By~~~ 074A37OAf DATEc~ ZV61-2 RIN.CNSIOIC
CHICO. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , BYca AE -- J& _ SHE O F nierssGooitsaPanr

4%/ 7 . 3,

.4 W770A -'O~rJW =W- 5--W 44PW ;~rroo
Adda~rAS r':Wl r~d X-C70' ) 104- ~iIV ld

AA A0 Y CVAW-O

-4C-VW'1A/

//,rJ. 746

A JIW e O SVAUJ Ar £6L7704J 3 , JbT *.~t'~tV ~f

'fM~4, AV*~..& C'#~w'u~~ ~i~ir~ 1 4'.~ eT-



IECT

my DATE 2 -a-jd PRJ NO ICONSULTANTS0 1,, INC.
Engineers 9 Geologists e Planners

CHIC. BY Mi. DATE 2!As-sL SHEET NO. 9* OF /'Ih3....... Environmental Specialists

ro a~ Qc5 oleo-,f,IW7 -4f,--9dV~~5O C~A~44. -) 0.-,.AG ~
~? 0C~j /,f A;U4.WV -& OCCv1t /A/ 1W ~V,1VA'oj ~f-. Ar- IU4 ;6-e

A-er/GIOAS, -- U- CtAJJWsPWt'e. A1'R4WW -eAF~ 0- 4S.T(O5,oW0 ~ V

70 XL MM.l&W/CAAJT-

-SPILLWAY RATING TNBLE:

CD.. 1WT- a d

119. 2.4W~ 110' 4.9. nlOj '1. (0 33 1-5 1.0 33-w fl 2c

1153 I~'.o 3.9 Q, OI 0.09 3i.16 090 1-340 7.4 4. 1.7 1 .0 3.-6 logo

JilS.0 4-0 l.(al 1.01A 9.00. 11c Q040 (1. 1 1 IS .019 1. '33 S 1oor

liS4.t 4 1. 3s~ 1.0-1 1.00)343 usaS IA0 I.9 'i O.SLA o.Ct l% 341

1131.0 S'.Q up 1.01 'j.00 as01 5'32 91.2 '1 1 .S9 0.9Bt li0 '1910

9.90 i40 ;9oi 1.01 9.CQ 0 L- 10.3 -711 1.S-1 0.9s 51-603
11acl %c 1,4 1-071 '4.00 1010 -1,310 1 5. 0. TZ 0.9% -3.9~ -a (11

Q /C.'&~ ra w , i. 2 *so? 31 (ch.U

C.=3.a- C. toA~/~IA'k~~ Pt/oC Q.~ C. L H L

o kv "Iaw let.i-% +' ISO~ CT u-t9'3 s

MMVf*A



By DIS ATE ,~-~ PROJ.NO. M~~. OSLAT, INC.

CHK.BY_2LA,_DAT 2 e 9f4 SHET N. 1 OF11Engineers *Geologists M Panners

CHIC. ~ OAT ~ ~S~ HIE NO ~ ~...~..... Environmental Specialists

51W&AMNAeN'T R.ATI' CU~VwV /

- ,JJ~~07*W '7W r 1i$a,4AA"r ZW:Mg,- 41y 4

A' A 9FP) Ai cvs5; IA., 7-Aw /r Ir 7b*er

AAg.7 4t/~ rAW1 A~ 7V 0.- A" Af 7W,-

(pr) Cr)

IISIS

It-S5t

1 s . 1 Bos



By 7):71....f DATE . -- A PROJ. NO. -CONSULTANTS, INC.

CHKO BY7>1jS DTE -7080- SHEE NO I OFEngineers 9 Geologists * Planners
CNKO UY~ DTE -Z eC) SHET N. .... JL....... .- L3~-.. Environmental Specialists

Jrz-r./0AAL A2ow" Aem9 7-V-040 Av4y Am~A 0.-~ A CAw 47e

4J)%44 4S ,qes ,- A [ (,e ,'. " e,A~r* a-~ --,dVa4,(T

,14., ~ 4hrt4 Ar -10LPSW A454.

E-*A1,M1ET 1RAMhG TA05LE

ges~ot ~ ~ ,,~ ~ Am_. j "Pa L4 C .

(P) p'~(yN (pV(I (Wpl) (T-y) (C1.s)

ll3.~ 0 0 00o- -

11%.0 0 Is 0.1a 1; 10 a 'a. O.C~ 1 -Q9 C:

list. t too 0.1 \at 3S 0.1 0.0% 9.92130

915.' 4-o o 0.1 31 is 0.' ;1 Q.kD1i (30

46" Ij o.3 131 0.5. 0413 1 -a s0o

on. M 4S 1.0 50% 9n 1. 0. I'a 3.04~ 3S90

Il'.O.0 516Q .S30 1.0 .%%s 1I 3. 0. 1q 3.2j% 1,00

ll0 6w 10A1% al .t -l

Ai I6 1

Q Kw CL ,~~

kD tO



IEC DAM f* SAVErY . -r,

BY rI.T ,. DATE -1*O PROJ. NO. "IR - 4ol - 909 CONSULTANTS, INC.
Engineers & Geologists * PlannersCI4KD. SlY. .... DATE 2-z8- SHEET NO. I St OF /.. Environmental Specialists

TOTAL F, .%TfY RATIrAG TALF

1 1 0%CIO. I O

I I5 .Q 0 - 10

SI S'1.0 109C - IoR

(L~i I I~P SJ a%4300

1I W.0 "-9 o oc. 0

lIS- 31,3 2
1V1.0 3;9l0 3

,15

jl~.S 310#
n4 1 c 5360

'W10 a84~0

IiS1.0 nd8 160jo5

iISI.0 (4 aIQOk11 .¢) 99Q , \ ,



71

I I
if

Oil I 17- 1.9 4

1 1 1 T

I I I i j
13 1

1 T iil 7
rL

Jil - i
. A a. I

it "ro i I

fill Ill ;1

fill:

i i i f i l l f i l l !
FM I I I

Th".011 I I I
T i

IIIENsr

I 7AaA
- . - __ . - - I I I I I , I i I i l 11 1 If I

_j. J_" j

till ,;.I
I it i 1 sib I t i l I

laill'" IND
L-L i I



ECT _DAM SAFETY INSPECTIoJ

PENELE!C RgTrJ7ION pAI
5Y .. j T -DATE PROJ.NO. 79-203 809 CONSULTANTS, INC.

CN OF G Engineers e Geologists * Planners
CHKD. By k-6. DATE 3. ,. -, 0 SHEET NO. A OF Environmental Specialists

HEC-2 TAILWATER COIIPUTATION

* 0 0 0

a 0 .°0
t00 ONOCt to o 000

oz :

a aa 0 o Do

S . 1 ... ...

000 0400 *go 0~0

,, o : o.oo

dO

o -- - -° "

0 0 -- o-o

4

-- I'D 0o

o 0 a 0

3a00' 30 00 0030

0 0 --

a0 0 - - -

OK) z . .4c i: t * .%,. :

00 00:00 oo:D

1 9 0o *:a00 0-0

0-~ ~ ~ a * o 0 C

0 0 "90 00m 00Q

0 t

4 U 9

00 1 . - 30 00 . .. 1

L0 0 ? 0 . .

96 0 h C6 -

#M- ai 2 a WE

L3



% ~CT DAm sAFfry Iispec710A

PMELEC RE-retrioq~ QAfA

By Dr L DATE __ - -_0 PROJ. NO. 79-203 -809 CONSULTANTS, INC.

CHKO. BY J) DATE 3SHEET NO. 8 OF G Engineers Geologists * Planners
n0 N Environmental Specialists

. .... . ...~eo - ,..~ @ E*~~. . .

... .. .. . ..... tf~ ... .. ft. q

. .. ... . .. ... . . *q ...
OOO 4% N° MO R00

w w=oo oo oo o o

in c

26

M.ore@s* M0a

*s in e maoo o 1 1 on 111

----------------- ----------- --------

- 000: 0000 00 0 0000 0 : 0 0 * 000000000ia

oao ~ aoao o *0 0000 000 oos o o eco o

00000000000 0*z000000 *@@@00@@000;

0 *0003000000*@0060002 66000*000

0* .c@ : : 3 .o a . . . . . . .. . .

.3 ea @@ @ 0 e a a s 0 0 00 6 n0 0 A Lt A %0i06

elai VIAooo o In,%eo *o So aooba oa

50

U 000300@0000 0000000 iU ~i 11100



V'QJECT DAMV SAFE-ry It'spE~crti

PENELEC RETENTO q bAi4

BY ZX DATE n - q-R- PROJ.NO. 9-203- 80.9 CONSULTANTS, INC.
CHKD. BY D'-t3 DATE ~ - - O SH4EET NOQ. c OF G: Engineers * Geologists @ Planners

SBSEnvironmental Specialists

OVE,'ITOPPIrG A.mNLY-Si.S:

- II a

* ~ -4 04. ,J

* ,-,. .0

to 2

' 4.. 4 . 9 40

4d ., , ,

1 ,,, = ! *1 =° -

ta.

41 1

- to .4

Ac i. 2. ---

w. .o g I

4,0•4£ 1!10 at .0 4

;j z 9 10 x j IN -

3. •0 " o .34 3* "-

,, . 0 E- f -
~20115 0 I

ez di A4 z1 4 or It
0.o 3. A 1.d 02 oM. 0.

1- 2.2. .w 4. 4 11 .2 *0 440 2 2 2
40~ ~~~ *2 .. 1 . A~ .l l Z

at- 2. 31 .4 4 .2 4

0 ;£

us4 01*. 144 14. n42 4i.'s-

0,

0~~~ ;3 a43 4 DC' .'0 11 2 1 .

fil I* a a a. z 0 %. -0

-i A IIa A I- 94 4
%4 A a3 ago . .

* 441- 4 2 L7 00 4
4.4. J.2C 2. 0 40 Z.1 -

4.0~~~~~~ Z 1 20200 4 I a

3 2 2 '1 0 1 4 0. 12 2

314 0 1 0 0 .0 1- *1



PENIELEC RE'TCNT10N DAMt

BY 2IT'.T DATE ,-Y-9 . PROJ. NO. 79- 20 3 - 8o,3 CTS, INC.

CHKD BY~ DAE ~ SHET NO 0 F GEngineers a Geologists a Planners
CHKD. BY .D DATE 3- q- 8 SHEET NO. OF G Environmental Specialists

A.

4. I-

z- ed A
04.

" , A W

,...

3r 2 1

l 0 )

to 13 z 0i*

dc 4

W 32 Ib0 W

U.6

01 4 = I * .3* *

Js .. A .

U. 4 -40 4 .l

,. -.D z 0

ZI &Z..fl0 ..

0: *- * 0

f .0 A3 I3 4

dc g

A a,

0 . 3:c 3L

3 ~ V Z4 I.A X L6. AC 4

0 LLJ

0t
4. 40

*D 0
co~

-' LneB A 4 .. * . 4 D
< <.A 4

33 * *mA

.2 CA.0Aia



4. lx DAM SAFETY iI.JSP(c-riohi
PV46i.EC RETENT'tok DAM

By ________ DATE ______PROJ.NO. 79-203-909 CONSULTANTS, INC.
CHIC. B D-f DAE ~ HEE NO. E. F GEngineers * Geologists e Planners

______DAE____0SHETNOO Environmental Specialists

3

P.

7k. in I"

.20- C43 1 4 tN @
M71 4 A I" -

A 3- A A4
4a 4 f" Gb -0C

-C .3 in -a

4 ow %L *

* 3 0 .3 .0M-
a3 = 1- M

20 £0 I"

- .20 A *
E. -. 0 a 3 -C*I.. . . . .

4 , At 0410 4 '4 . 3 -
40 M .x C; I.- z 3l die

C . 1%0 A. 40 200
j II =. it' .4 w

t* M0 0 4
12 2-4 wa a zx

x x 44 z S 3 441-.e41All

960 j4 Z- 3 -4

* in 0 I40
40 7:2 A. 0 M3- M

. .4 . . .. . .
V aa

t. x. 43 I

3~ra aU .44 UJ.I 2 .~

0.~C-* W4. * -
10 1 A . 4N %J1 4 4 .

* i . .. .. . . .. .L . . 3 I IO
*~i 4 1: 31 .4 4:011

*~ ~~~~~ M .- £ w 35
* ~~ 0. 4 4 0.~ Z .. - i................

* 3 4 3 4 4 A~0 IU *AUI. P484 q f 4
* a JO UN (44 3 )U1 ZfN1-~4<
* 3 3 31. AL 3 4 AL 4 -1 CD

* 3 30 14 .3 UOO 3 O

3 3 14 0 3 4 £ m ~A



,ECT DAM SAFEry ,spSECi014

PCIVE LE*C RETEM 7" ON. DAM

BY )dr' DATE - PROJ. N. 7 2O3- 809 oCONSULTANTS, INC.
C Y Engineers @ Geologists a Planners

NO ~ Environmental SpecialistsCHKD. BY DATE SHEET N. _F___n~olmnll ~ ill~

a-

a In

19 qftft1: I i~

2 ;o0 z .

a Z.2 A

34, .. + .4-

. Z 4 . . i =A,. .i.

,Z: .a e ~ l

*;:, . *. A A, I d

a- .I- we. . .* .3=0 I,2',,4 2, .

.2~4 V 3 4 4

0-,0-4,2 -C w2 4 . W C . .4 . <., 3

* .2 . 3 41V51 4 •

* 3 4 * .. 1 .4 , - . . . 3

45 A IS b- w A

.,1', .'A I A 43

,,.,.,.,. -- *0.d . +'

S a . u. u -ix" C0.
N AC d2 4 1;z

.4~~2 4..4, 3

M,,-0

I~.44...4

.4 
.4

?J3 4 + I 4. 3 .2 A .4 ---

. . c c, .t < ,.

'3 =440 ..I I . . .=

0 .

4. ~ ~ *40 i 4. 00

~ . 1 •4 3 =1 o ,,. "q+A .,,4 0

4 4 I4 . * 0 3

4. 4 4. -9 , 2 - " @

* a 1 J..

40. 3 .+ga . 4. 4, 4 43 o. o
* :2 U U o 4 .l "+ *=~j

2 3 1 "" U 0. . - £4 43O wJN-* "
0 q.2 4 4 4 ,% ,. 4 0 .'1+

'.anl-0".--1 * I" ""*3o z--

< 4 0 4 30 .3 . o.0

.3 . 4 U : hA o 0

4. 3 , .. . 4. -- '
.2 fl4O

3-



V* ICT D)AM SAFETY INSPC~rioN

PE.JELEC RicrekTIOtJ DAMA

By_____ DATE -J-a PROJ.NO. 79-203 - 809 COSLATS, INC.

CHICO. BY~ 1  DATE 3- R SETNO G Engin~eers *Geologists *Planners

Environmental Specialists

I-I.-
*

ALf" .

a .3 6 00033
40- C &. af"4 I

a- A [. U @

.4 14 z

3 3C"s IV
I.4 4. 44 IjI

1E1~ a9~
1- W .14 402 03

I IL
la .. 4 LU'

a A2 43
* 4 .4 3L

2.x

K 1

96 4 **f



APPENDIX E

F IGURES



LIST OF FIGURES

Figure Description/Title

1 Regional Vicinity and Watershed
Boundary Map

2 General Plan

3 Detailed Plan

4 Typical Sections

5 Plan and Section Through Outlet Works

6 Concrete Channel Details

7 Plan, Profile and Sections, Spillway
Channel and Diversion Canal

8 Hydrology and Slope Stability

9 Subsurface Investigation Sections

10 Lab Data Sheet

E-1



NEW FLORENCE, PA.

NHOIO2VISED 9073

-. 1964
main Basin I HTRME 142.W9/7.34- 3 AMS 5164 1 HE-SERIES V831

~A ii / WATERSHED BOUNDARYI1'

7 AJI J

_EEE REETO DA

_ .0~.

q1 I ' tI'a~taij'
~FIUR 1'c

REIOA VIINT

f./ 7. AND

LONGES FIGURUS WTES E 1NAR A

CENTROID OF DRAINAGE AREA



urn

NPRcOO, BORROW AE

/ / 1

C-S I.16.

-~~2 CREST~\

AXI OF

-77- c

n Uif ~)a*c *S4 n , .



N

S ft W*~CANNI CHNE

00ffUT LINEWA cmlii

CO#CCONSULTANTS.-INC.

t0 ItGURE2



Al*~ \',,AT LLk

L.115i:F-I

A'S OF

-I ------- ---
.1 If I ~ LKhan

~~L\A V\~~



- St S

OSI

w l ... 
C icISI L L - -E

CONSULTANTS, INC.
FIGURE 3



~. ~0S
"a OLOS . EL tflO

En

TYPICAL TRANSVERSE
nsa 0.0.0 ~0~ tag I

S I qit ae.~ ,a.
.tt.a -. . fl-a.. - anon...

* .4 nIt ankle a a.. a
* It.., fill Its as . S..
stat - t.n.t. = - an
ste , r &ot.

* total, ts.tt, tsoln an. asian
,.v.., tO .~ a. as as....
I. S a-as- a. - n-va tans

"to ' .1

a

Ii rant

-~ -- - ~N~O

LOt4GITUOINAL. SECTION AT 6. OF

TASLE
otatan A S C

0 tO a

II 5.



COWUTATS INC

FIGURE 4



vu-m-ul

SECTION~ THROUGH OUTLET WORKS

I ONT

PLAN OF OUTLET WORKS

SECTIN A -A

SECTION C-C



F - , ..- _ ENLARGED DETAIL "C"
,,-- .'S . S ,"*Cea.P r

~- /

7 -

D~ D

,SECTION 0-0

, ELDSDETAILA' " " , T O,,n.

! CONSULTANTS, INC.
FIGURE5



PLAN

AIL-B

I-- _________ le

fl-k .20~B

- -,



I 
a

5 0 -D

Ac 
04; -

pe mlse *t4."I me...t-

Is0

Is seprip else

ss 02. "400 Ks, 11"

1-O SLTNS INC.~

~' -"oaf - r,,



0*7

PR FL LO. itOFCSTV__E B - AS

~j..... 9 --~ -______ 0L .507 _____ ~ N

7 -,CA _U 71A

rO Y,-C LOT0

IF.. L ,_CN
cr0. -?T .U



1 7. -4- I

4,.4

,T,

W074

inssr *Y0V~l OVRI aCeC 1

CRM IL16-.-
VALL BYl C-PIFAS DITCH-

______ _____ _____ _____ _____ _____ _____ _j0 .

I U. U.- INC.

FIGR-



ru Of( C4(4141iod LI

I. T

-KUL



-EAST BA54N "YDROGRAPMS

*O9., 9. CS

114 CPA0 * C

1,OSLTNS INC.,

mu. .. ....ow .c .. ..



SETO A. -

tam LATVfS

a~s -. C fll NP



C-61 hSAI W-0f.0" .1~ 'KI

APuCh.AT TOPOA OFg ROCKti~t

Ouh~s, At wiag t OFgtA RRA

os.. asKR "ag nWAS my ow...

amat

'AugifigA~CO SU TA TS INC.6 - a C~ttAb (CtC *

eainmth~~~inFIGUR 9taa~. £WSO



qf3-fg T-,

-~7=;7-----
C ON :

GRAIN SIZE ANALYSI S

PLSICT CHAR .50MF



0
0

ir . i
- -.. , 5s1

MOISTURE-SHEAR STRENGTH RELATION

OF COMPACTED SANDY CLAY

So. ** an.a. ... ..

I~

r;C'vue . ., vt.
S.., O~~s,~~.* t t M , f Ps.- S-

O
5

CONSOLIDATEO U I D TRIAXIAL TEST

.Ie SflVSA LCY e..

Lsn ,eo

71-353-E10

CONSULTANTS, INC.
FIGURE1O



APPENDIX F

GEOLOGY



Geology.

Penelec Retention Dam is located in the Allegheny
Mountain section of the Appalachian Plateau province of west
central Pennsylvania. In this area, the Allegheny Mountain
section is characterized by gently folded sedimentary rock
strata of Middle Pennsylvanian age. Major structural axes
strike from southwest to northeast with flanking strata
dipping northwest and southeast.

Structurally, the dam and reservoir lie about 1-mile
northwest of the Ligonier syncline and about 5 miles north-
west of the Laurel Hill anticline, both of which strike in
the regional southwest to northeast trend.

The sedimentary rock sequence contained in the abut-
ments and immediately underlying the embankment are members
of the Conemaugh Group of Pennsylvanian age. The rocks of
this group typically exhibit the rapid vertical and lateral
lithologic changes characteristic of cyclic sedimentation.
In this area, the Conemaugh Formation consists of a variable
sequence of sandstone, shale, clay, thin coals, and thin
beds of limestone.

A subsurface investigation of the site was conducted in
1972 with the results presented in the "Engineer's Report".
The soil and rock conditions underlying the proposed embank-
ment were explored with 23 test pits and borings. The
Engineer's Report disclosed the following subsurface
conditions:

"8-11 feet of hard, broken brown and gray sandstone;
overlying 5-6 feet of soft, very broken black and gray
claystone; overlying greater than 5 feet of hard
slightly broken sandstone to sandy claystone."

Soils were discribed as:

"residual, derived from siltstone, claystone, sandstone,
and shale lithologic units. The soils vary in depth
from thin veneers to deeply weathered zones, and their
permeable nature ranges from poorly drained to well
drained."

Mining conditions were described as:

"Mining of one coal seam (known locally as the "B"
seam) by the North American Coal Company has extended
to just within the vicinity of the proposed embankment.

F-1
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The coal was mined in the period 1953 to 1954, initially
by the room and pillar method, and subsequently by .
retreat mining. The mine was nominally 300 feet below
the surface in the vicinity of the proposed embankment.
Discussions with cognizant mining personnel indicate
that controlled subsidence has occurred within the
vicinity of the retention pond embankment. A detailed
surficial study of this area showed no evidence of
subsidence at the surface."

References

1Lohman, Stanley W., "Groundwater in South-Central Pennsyl-
vania," Water Resource Report No. 5, Pennsylvania Geological
Survey, Fourth Series, Harrisburg, 1938.

2Shaffner, M. N., "Preliminary Map of Geologic Structure on
Base of Lower Kittanning Coal in New Florence Quadrangle,
Pennsylvania," Pennsylvania Geological Survey, Fourth Series,
Progress Report No. 137, 1951.

3Engineer's Report, Retention Pond Embankment, Conemaugh Sta-
tion Ash and Mine Refuse Disposal Area, Pennsylvania Electric
Company, Johnstown, Pennsylvania, E. D'Appolonia Consulting
Engineers, Inc., 1972.

F-2



PENNSYLVAENAN MISSISSIPPIAN

IIt

Monoua hel

PnCoa;FrainL 2..J Rdsae u/ eunt reihgn
Cyclic ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ O seSTce uSsnsoe hltm.Snere onis onton ,Nean

san PC~saepoieti ttebsti ot etr enyona

APAAHINPATAaue shal.unelormtioAnehn

Mo onngahulh Formation PaeuIoesn hnna uooa
Cyslie ss1uencs of reand gra sh le. time hisseMo in FZ.rry1. and Knappt~d F.ura

- c~~oats:r outcroipu .ahen.n Soandn -adn. he b.auter in othter.die c"" laun tie.
@alos pnrese atiase: mesneta

%coas prest ; bnasdde at ee to rus h e Porasrou

LiesIn ino~ri tower anden. at'ecionr44 Althegheny1GroupSCyclemseuence Fratisone /Yhale, time.oOswayo Formation"stone anndcmlof anu roci usrIts Pruns ndpsns K-ry fne n
cnoat Inmeslones thin uestuoin t an- mcd i rad ant one w.ih sam

potLmese in t r prt osection; DaEsVaNIsAttrdcNae ess

Pre inny sanstones sndhootoer I,.,. Csatail Formation
to.,~~~~Ciel an ot ueosemt-.r ednish a nis May.n andsnd

Cals wimthn es ackn coal.: erns coals L...... . stoei; incl d pra"adtrenih sot.,
por Liestne n Ito pat o setsto n d nuscameed letMoutain.
ine~e. Ktfoni.,,anonsaIdal. rhad a. nd whcDeomae Rice

I.~~~~i Ah east.eil;soeCat

Scale GEOLOGY MAP

0 2 4 6 8 10OMILES
REFERENCE:

GEOLOGIC MAP OF PENNSYLVANIA PREPARED

m Y COMMONWEALTH OF PENNA. DEPT. OF INTERNALCO SLA TNC
AFFAIRS, DATED 1960, SCALE I" a'4 MILESCO S LA T ,I .


